your logo here

SiliconGraphics 1 Origin Software Environment

Copyright: SiliconGraphics

RvdP V1.1b

Origin Software Environment

Ruud van der Pas

SiliconGraphics

European High Performance Computing Team

your logo here

SiliconGraphics 2 Origin Software Environment

Copyright: SiliconGraphics

RvdP V1.1b

• The IRIX Operating System

• IRIX Memory Management Internals

• Compilers

• Program Development Tools

Topics

your logo here

SiliconGraphics 3 Origin Software Environment

Copyright: SiliconGraphics

RvdP V1.1b

IRIX 6.4: Applications Now!

Applications Run Unmodified

Origin 200/2000 MIPS R10000 processor IRIX 6.4 Shared Memory Runs 32 and 64 bit applications

MIPS R4K,R8K,R10K processors IRIX 6.2 Shared Memory Runs 32 and 64 bit applications

your logo here

SiliconGraphics 4 Origin Software Environment

Copyright: SiliconGraphics

RvdP V1.1b

•Evolutionary innovation building on IRIX 6.2

Binary compatible with IRIX 5.3 & 6.2

• Full 64-bit Operating System

With complete support for 32 bit as well

•Integral Checkpoint/Restart

•Automatic memory management localizes data for optimal performance

• Variable Page Sizes

IRIX 6.4

your logo here

SiliconGraphics 5 Origin Software Environment

Copyright: SiliconGraphics

RvdP V1.1b

Cellular IRIX: Best of both worlds

+ Highly Scalable + Low Entry Cost + High Availability + Autonomous

+ Single System Image + Secure + Shared Resources + Easy to Program + Ease of Administration

Mainframes Distributed Systems

your logo here

SiliconGraphics 6 Origin Software Environment

Copyright: SiliconGraphics

RvdP V1.1b

• Full Set of SMP Services Provided Within Each Cell • Distributed Structure Maintains Single System Image & IRIX Compatibility Across Cells • Software Configurable Cell Size At Reboot

Cell Boundary

Innovative Multi-Level Cellular OS Architecture

Cell Services

Cell Services

Cell Services

Cell Services

Inter-cell Coordination for Single System Image

Cellular IRIX Architecture

your logo here

SiliconGraphics 7 Origin Software Environment

Copyright: SiliconGraphics

RvdP V1.1b

UNICOS/mk

Distributed, scalable

UNICOS for MPP

Cellular IRIX

Distributed, scalable IRIX

UNICOS

Multi-threaded server and data center operating system

IRIX

Multi-threaded desktop and server operating system

Highly-scalable I/O

DMF TMF DFS CF90 UNICOS API NQE

Bulk NFS Visual Interface

Next-generation programming tools

Data center Resource mgmt

64-Bit UNIX Open System Standards

Premier Scalable OS Architecture

Scalable OS Evolution

your logo here

SiliconGraphics 8 Origin Software Environment

Copyright: SiliconGraphics

RvdP V1.1b

IRIX 6.4 - Memory Management

• Origin has a multi-dimensional topology and notion of memory distance

• IRIX has been modified to exploit this:

- The scheduler is topology aware

- Placement of data is optimized

• We will now illustrate this with an example

Don’t Worry

You Do

Not

Need To Use The Following (but it is kind of nice to know)

Memory Management Fundamentals Physical Address Space

It is Just Shared Memory period

Memory Management Control (MMC)

Memory Management Control (MMC)

Memory allocation

Memory locality: a new, finite resource

Memory Locality Domains (MLDs)

Simple Memory Access Pattern

Non Optimal Placement

Random Placement

Ideal Placement

Memory Locality Domains (MLDs)

MLDsets:Topology&Resource Affinity

Linking Execution Threads to MLDs

Memory Locality Domains (MLDs)

Policy Modules

MLDset Placement

You can open

your eyes again

It is Over

Variable page sizes

MIPSpro Compilers

New Additional Compiler Features for Origin: • Data Distribution Directives to Support:

• Affinity scheduling

• Fine-grained data placement control

Data Distributions - Examples

• Shared Memory

• Message Passing

Origin Programming Models

The programming model has remained the same

• Debugger (DeveloperMagic) • Profilers (DeveloperMagic, SpeedShop) • Event counters on R10K (perfex, SpeedShop) • Data placement control tool (dplace) • Data movement profiler (dprof, dlook) • Performance Co-Pilot for system monitoring

Program Development Tools

Performance Co-Pilot